Effect of cAMP-induced transcription on the repair of the phosphoenolpyruvate carboxykinase gene by hepatocytes isolated from young and old rats.
The repair of UV-induced DNA damage in the phosphoenolpyruvate carboxykinase (PEPCK) gene was studied in primary cultures of hepatocytes isolated from young (6-month-old) and old (24-month-old) rats fed ad libitum and old rats fed a calorie-restricted diet. Incubation of the hepatocytes with cAMP rapidly induced PEPCK transcription and mRNA levels 4- to 5-fold. In absence of cAMP, the repair of the PEPCK fragment was similar in cultured hepatocytes isolated from young and old rats fed ad libitum. However, cAMP significantly increased the percentage of cyclobutane pyrimidine dimers (CPDs) removed from the PEPCK fragment 12 h after UV-irradiation in cultured hepatocytes isolated from young rats fed ad libitum. This increase was due to an increase in the repair of the transcribed strand of the PEPCK fragment. In contrast, cAMP did not increase the repair of the PEPCK fragment in cultured hepatocytes isolated from old rats fed ad libitum in spite of an increase in PEPCK transcription. Thus, it appears that the coupling of transcription and DNA repair is compromised in cultured hepatocytes isolated from old rats fed ad libitum. However, cultured hepatocytes isolated from old rats fed a calorie-restricted diet showed an induction in the rate of repair of the transcribed strand of the PEPCK fragment by cAMP that was similar to hepatocytes isolated from young rats fed ad libitum.